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SJXM 2003/6/24 
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0.13jMn ^-^oflAi ^ oi^ Alfl-t!- °H*1 ^ II ^12: w ^ 

°1 5^. ^-^>7V 7]^H1 #7l ^7>o] Aj-tLofl #0. ^^^ 7 ] ^ ^ 

^ S^l^r *fll -2-^7} ^o^nV^. ^^§V * , 

oil nfl^KSL-if- ^^.g. ^^*>^. ^B^Eif^H nj-oj^ ^l^S- 

"^*H °H*1 4i7Vl- ^^t}. p>oi3 S ^6\] ^e}- 

Cf. JEE1LV, ^ ^ u o V *l^°r ^-g-*>7l nfl-g-ofl, A}-g-*H ^eH-|- ^ ol 

<>H, Ji^^tv CMOS <>H*1 ^tW. 
£ 1 
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1020030018651 #^ 2003/6/24 

o]d]x] r^^V ^ zi ^l]2: H o Vl ^ {Image device and method of manufacturing the same} 

S. l£ £ <£X\d% loll o] n] *] ^7.}^ q-Ej-iflfe Q^S-*}^ . 

5. 2a ifl^l £ 2l£ £ H £A] *V o] d1 ^>^- ^S^>7l ^Hl 1<H1 4^- 

£ 3a ifl^l -£ 3i£- £ lofl Sl*)& o]nl^l i*}* *)l^£|-7l fl^ 2^1 4^- 

S. 4a i^^l £ 4h^r £ l*fl M. 1^0} o] nj x] *\}^}7) ^ *V ^- ^ 

5. 5a *fl*l £ 5h^ £ 1<>11 £Al^ £ ^vtgo] o] p! ^}^}7] £ it 

£ 7a ifl*l £ 7i^r S. 6^1 5*1 1!: o]ul*] *\}^f>}7] *)] 

51 8^ ^aHI 6ofl ol c) ^^>s. 14 Bf^^ ^^olcj-. 
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3E 11a ifl*l llgfe- ^ 41 *H 9 6\) 4^ 01*1*1 ^*}°1 U-^-i- M-El- 

[MJ^Ol ^1*1 -gtg] 

^r*Hr 71 ^^-0> ^ «.o>5l #Efl7l#] 
<12> ^ oini^i ^} ^ ZL ^ *J-«H ^-4 ^H-^S, ^"^ 

-& CIS (CMOS Image Sense) ^ ^lS y o v ^^l ^tr 

<13> olcl^l AjlA-K image sensor)^ 1*R1 2*H1 0 1#^ ^7l^lsS. £ 

^ 'i^al^* ^4J°.S ^ sHb^e^l^ 711^, t^H, o]^i -ofl^ ^sl 

-§-§- 7l#ol t^s^t}. ^1^51^ ji^fl olPl^l Aji^^ M0S(metal- oxide- 
semiconductor) CCDCcharge coupled device) ^^1 2 ^^-7> ^tj-. 
<w> CMOS °H*1 -ffl*^ CMOS ^S7l#^- ol-g-^o^ ^-Sj-^ olol^li- ^7l^ /lis ^ 
^Mtt 4i*M4. CMOS^olxl 1960^ 7fl^£l^ 0.14, FPN(Fixed Pattern 
Noise)^- ±.°}^S. 9lt}<^ o}u)^ #^(l mag e quality)^ CCD<^1 «1*H l-f^JI, 
CCD^l S15.7} ^^>JL, ^3 ^(Packing Density)7> ^JL, v] -g-^ofl^^ CCD 
<^1 til<5}<*) ^H7V ^ 3.71 7} 7^ 1990Mrfl^l ol^-cq ^s)^ 

<is> 1990^ cfl ^*H1 #<>H CMOS ^ 7)^S] ^ ^ ^IJL^e} ^ZLSl^-^o) 
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<7 1020030018651 #^ <H7}-: 2003/6/24 

7fl^o.S. <y§V^ 71 CMOS o]p1*1 ^1^7> oi^ ^-^#o) ^-4s)7l Al^>^cf. 

SEth ^30.5. CCD^* CMOS <>H*1 ^ofl aj-g-sH *(|^ ^-§-*}7fl 7fl*]£| 

<16> tj*!^ ^Hl^, £<H^S] <9l*H 

^rJa.7> ^#^o.s ^^M-^^i , CIS ^£ 7]*>^-^^o.S. ^t+JI 

^1 ^f-g-^H o.i8^a.€-s] °l-g-*H cis^l# 7fl^i-7i ^ 7fl 

. 1M: #ul, *M]tfl °H*1 €>M 0.13^13.^ ^^><y c-j^- ^ 7 fl^-ol 

<17> Ht>}3 AS 0.13*lH€- °}is}2] ^ £Hr te^l ^Itt ^M^l^-fr oj^-tb 

^ tifl^i ^^^1-71 7} Ol^^. ^^llT tfl^H ol-g-^V ^4f tifl 

^ ^4-°^, ^^^-(IMD)oll^^ ^e)2] ^-AV^. aj-^j-zL, ofl^j ^£.5)3.^ ^-J=. 

#^<y SiN, SiC^# °l-§-^H ^ IM^-fr ^-S.7> ole^tb 

&°Htt IS ^ol^-E. ^VJfAVo] ^. 7] 

<18> 1^0} .s.^ o_ 0 13fM ol§> TflS^ ^ Alfl-^V ^o] olnl^l # 
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% 2003/6/24 



<19> 



cJ-=- s.^^ <#^i& olnj^l ^-^11- *flS*Kr 31 o) 



<20> 



#7l 7]^<H1 #7l #^1 ^r^}7] 7 fl^?- 



7V ^£ ^^^V; #71 ^^HH ^-71 7\}l nfl^Rr ^ #* #^f 

°\}^ #7l *fll Jl^l al^H ^t!- ^2 j0l^-7> 9l~ ^ 

<21> ^ y^o] y>^2l*V <^ ^Al^ofl o^^, ^1-7] #?_V #71 7l^Hl ^ 

#€ *U ^i^; A oM *fll #?i ^^^HHl ^^S\JL #71 7fl^ Jfi?Hl 

sfl#*Rr ^-^7> *fll #71 *)H ^l^MH *§^SU #71 # 

4i7> 7 fl^-?- Jj^l Sfl^SRr ^7} SL^& 42 #7_V ^^BV; ^ a o V 7 ] aj)2 #7> 
#°ll #71 #^7> 7fl^ *fl#*Kr ^-^7]- O.^^ *fl2 3Kb #*1 ^* 

S\31, #71 7fl^ofl *fl^Hr ^7} n*} (n-gr 3°l#2l 7,}^) %7Y ^ 

<&^\ % #71 n*> #?i ^^^Hl #71 #^7> 7fl^o!] J=L o] 7 }. 

n*> S?-# #*1^M- 3 5L^fr ^£ 

<22> ^ i^t^ gc^. ^ 7 > 7 > 71^-; ^-^>1- ^J L> ^>«-C) %^\^ z)7)?!\jO 

3- €-^^r ^ #71 *>^- ^<a^HHl ^#£]JL #71 ^g- 

^7}o) #^-ofl ^-o. ^^^ 7l 7fl ^» #71 *>^- Ujo}. ^ 
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*Hl *g^£ ^<£^; #7l ^<g^Hl ^"71 XU Jl^* nfl^KE^- ^HU ( 

^-ofl Xl2 -9-^-» 3Hr ^T^Bl; ^ ^- 7 ) ^e}^EHHl ^SLlH, #7} Xl2 SL^% nfl^ 

^7} ^o\) ^^}7) 7fl^# £fe 

*8^SRr ^^1; ^71 7fl^^ ^» nfl^^A| Aj-w. S^i, XU JltL 7 } ^£ ^ 

<S^*Rr ^Tfl; >8-7l ^^^Hl #7] XU ^» nfl^^ ^ «§Aj-0- 
tf-Mfe 4 V 7l XU ^o|l ^.oVtV X)2 ^7> *g^5H SZ^ £2^3 

oln^l ^a}<2} X)S w o >^^ XI^Vt}. 

^^M: ^sHfr #31; ^7} XU #?i ^<a^HH| XU ^-sl ^> "cM^M- 
#31; ^"71 XU ^E] J^-xv yj-^n^Vofl xi2 §^?J: ^^KJ- #X1; ^- 7 ] xl2 

^ ^7] XU ^e] J^V ^-g-^ilS. XlT^H xl2 ^^^Hl ^-7) 

S-fH^ ^3 Ufl^^^^: ^^^7] ^ XI 1 H^l^l ^ ^7l t±7f2l Aj- 

Jfofl ^ ^^*>7l 7fl^-ofl 41 C-H 7fl ^# ^TTfl; 

^■7) Xli H^l^ll- nll^*>^ Xll ^e] wfl^i e)-<y ^ 4V7I xu c-H 7fl^-^-» nfl^^ 

1 

XI 1 D-H 311^^- ^Aj^ C^-Tfl; ^"71 X]2 ^^^o 1 " 0 !! ^12 ^"^ ^ ^1^* ^ 

•^*>^ ^711; XI 2 ^ el ^l^Hl X13 ^^*>fe ^1: 
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^0030018651 <£t\: 2003/6/24 

43 SHHflfe- 4l ^ wfl^^o]^ ^*Rr X|i 

* 42 t-H 7fl^p-^* *|^*Rr #31; ^7i 41 wio>^ gj 42 b^*1* 4 

H*Hr ^"71 42 ^ «fl# ^ ^7l 42 cH 7fl^# 4^Rr *fl2 3*1 4^ 

$-3*Hr #4; ^-71 42 4H ^ ^-71 41 t-H 4€-§: 4t]<!>H # 7 l ^-^> 4 
^1- ^*Hr #4; ^-71 #±7} 7fl^s] 4^}^ ^ a^4fe *fli -S. 

^-7> ^^Mr ^*Kr #4; ^7l ^^^oH] ^-71 4^ 

#4« i^fe °H*1 4s «J-^4 ^4 ^£ $a^. 

<25> ^-^4 ^ ojpl^] ±7}^ n>ola S §>.«4 Ir-^S ^^§>J1, ZJrS} 

t!r ^1^: ^ ^3 y fl^* 0.13^ °1*> ^ o.s CMOS 

01^1^ AflA-H- 4^ ^ ^icf. ^ 



<27> ^^14 1 
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<28> £ i^. a. ^-xg^ ^X\6\] iofl o^«V o] oj^l ^7>1- q-Bj-vflfe 

<29> £ 1# ^S^, -^^H iS.Cfol^.c( 110)S q. ^ ^ i.^>7> ^-Hl^ tiV£ 

*)1 71^(100)^1 ^-wl^nl-. #7l alS.^1 71^(100) A oHl ^}<y S^fl^liEKl20) 

^cf. ^"71 z^o} H ^1^1(120)^ av^^i 7m(100)^Ml TlMB 
^-(112)4- 7fl*flSH *§#^ TflolB ^^-(114) ^ #7l TflolH ^^-(114)51 ^ofl ^# 
^ 4i^^/£Lefl<y cg^ (122 )^- i^cf. #71 TflojB #^1 o^rtofl^ ^5llolA-l(116) 
7> l^^M SiCf. 

<30> #71 B^l^Ei (120)71- l&E.*!) 71^(100)^1 ^^*>7l #^7> 

7fl^SA-l II cfoliLJEL ^-711^(272)* #?J *£<£n ^2:#(105H 

<31> # 7 ] 105)^- #71 ti>£^ 71^(100)* 7M51 1 

^^^-(130)^: £f^4. #7l afll #7_V ^-(130)31 -^-SHlfe- # 7 ] e^7] 

^Bl( 120)^1 41^.^/= efl ^^(122)^1- ^7l^^S ^sItt *}-^ ^(UOH <§#^ 
4. #7} ^ ^^(140)^ ElEHj- SLfe ^--4 ^ ^ ojcf. 

<32> # 7 ] ^j=l ^^(^o)^. 5£f-*>^ *)1 1 ^<a^(130)#<^l -^-^-^0.5. *fll ^Sl 

3^ y oM^(150)ol ^^^Cf. ^, #7l %4i7> 7fl^oll #-§-<5>^r ^-^o] #71 IS Cf 

°l£.^L( 110)^1 #Jfl- #71 *fll ^<?!^-(130)* gJE^Ij- *fll ^Sl ^ 

# w o >^n|-( 150)o] ^^s]ol olc]. # 7 j ^! — p-^1 «oM^-(150)^°r SiC, Hl^r SiNTfll 

200 *H*1 1000A, ^^MItt 300 vfl*l 700 A ^1 ^1* #7] SiCfe 
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^ Sfe- #i-§^ Ir^l-o] ^ o|ji ( #7] SiN^r €-S>fl 

*1 #4^ ^ *^#<>1 5L^€ ^ Si*}. 
<33> ^-7] ^ ^1^(150)^ 7fl2 ^<3^t(160H ^^t}. #7l A2 

%Q ^^^-(160)^]^ #7l *}^- §-^(140)4 ^71^ O.S. ^^S]JL, EK1°J ^e) 

ol=^^l^ ^ «fl^ 31-^1(170)01 ^^^Cf. #71 Xl2 %Q ^^^-(160)^r 

¥^ ^flli 3#«: ^ 5^. 

<34> #7l 3KK170)* if-*Rr Xl2 ^<3q-(160) #ofl 200 ifl*l 1000A, 

»>l|-*l*Wlfe 300 vfl*l 700A^£S1 ^1# Xl2 ^3) a<M *q-(i80)°l S#€^ 

. #71 Xl2 ^sl 33-# ^1^(180) #ofl Xl3 ^^^-(190)ol ^-^^cf. #7] Xl3 ^ 

Xk 3L£*Ki90) ofl^ #7l ^ ^el tifl^ eK!( 170)4 3^*Kr xu v)o\ ^p-e) 
(200a)# g #71 XU «lo> ^b1 ^^(200a)#* *\S- <£^]9)51 

sl-olo] *jU ~p" si tifl^i el-^l(200b)€-^- £$-*Hr XU «fl<d(200)°l *8#^tJ.. 
<35> # 7 ] ^3 ^;t> ^o^^-( 190 ) ^13 ^-el sj-a> ^1^(210) ^ XI 4 #7_V ^<^°1- 

(220) ol ^^^tf. #7l Xl4 #?> ^<3^(220) i_)H^ #71 XU tiflAi(200)3l- #7l3-°S. 

XI 2 ^31 ^^(230a)l- S? #71 XI 2 ^3} (230a) €-8: ^^IjI # 

J:* ^W7l JHth S-^i^ XI 2 ^el wfl^l el-ol(230b)-i-# i^Hf XI 2 wfl^ 

(230)^1 ^€4. 

<36> ^"71 XH ^^^(220) #°ll^r -S-^^Xl, X14 ^sl 3j-# «^1^(240) g Xl3 

^11^1(260)* 5E^Rr X15 ^^#(250)^1 ^^^cf. #7l Xl3 wfl^(260)£r #7l XU ^ 
X12 wfl^(200 ( 230)4 ^ 7 Mi, #71 X12 «fl^(230)4 $_7}^o_£_ Q^r*}^ Xl3 ^3] 
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^(260a)# 9? ^7} m ^ ^(260a)#-§- *]S- ?}JL ^S.^ #^7} ^ *V 

51 ^^1"?! ^12 ^P-E) tifl>y B}^l(260b)l:-i: S^nf. 
<37> ^V 7 l as cfol^cdio) #6fl ^*l*Rr Till ^<g^-(130) -S-71 Tfll 

sl^-AV ^1^(150), T112 ^^^(160), *fl2 ^e]^ ^1^(180), 313 %Q 

^•(190), *l|3 ^p-Bl^-a- ^1^(210), t|1 4 ^<S*K220), -^4 ^-e) JH£ «J-*1 ^(240) 

<38> ^-71 Tll5 ^<S#(250)-%HI, #7l IS 4°]-$-^- ^-711^(272)* ^#*>^^i , #7] 

4#S1 yfl^d-i-^; Till 2.2.1% 3^^.(270)01 ^^^4. 

<39> #7] I£ Cfol^c ^-7fl^(272) ^ <#7] TlU iLjL^ 3fl^i(270)5l £S 

4sf ^12 J±JlbK280)°1 $^th 
<40> Aj-7i ^ s ufo^c ^-7ll^^-(272) vflsl T112 ^.^^-(280) #^°1 -2. 

^-tb -M*-)* ^ ^^^S.^ Spin-On Dielectrics, 290) °1 

^4. ^ V 7l ^^(290)^ ^-71 11 #7fl^- ifl^ofl «L«-^ 

£.3. SflS)^ 3l*\. *)]l 7H^, ^ 0 >7l H Cfo^tr ^- 7fl 

<41> AJ-71 ^<gnV(290) ^oHl #7l TlU "flU*^*! -2--^ 

T112 iL^-)-i- 1&| ^Bl(300)7> ^^^Cf. >g-7l i^^r ^^(290) ^ ^ 3§3 E-) 

(300)51 ^Ml^ol ^-71 A°]SL^ ^-711^(272)51 ^ol ^ t^^m o.s ^^Tl 
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*4 ^^S]J1, #7] £*H ^£-1(300)^- ^7} ^^5V(290)<H1 ^7} 5E£ 

t\o]SLB. ^- 7 fl^(272)^r cfl^-g- nfl^t}. 

<42> ^-71 *fll iL-*f ^ 42 Z^S} f^<M cfol^c # 7 fl^-(272)2l ^ 

^«.o^ -^7]- ^-^liLcf ^^^cf. ^2 A^-Sl ^1-^ *fll iL^S] 

^liLtf ^J^=- ^^^nf. 
<43> # 7 1 ^e} ^(300) ^1, #7l I£ tfoli^c (iio)3. %-§r 3.*}^7] u>o] H 

3. 3I^(310)7> ^^^cf. ^-71 n>olas. ^1^(310)^ ££ cfoj^c ^ 7 fl^f <3^olH 

SH^-i- ^ *>-^^^ #71 J§ei ^Ei (300)^1 #^°] 
# a o v 7 i ££ cfol^c (110) ^. ^.s.^. tg^* ^cj. 

<44> #71 oln^l ^7>^ #71 *}olH3 31^7} ^^Sr ^H 1 ^ 

^ 7M£ S #7l #^-^°> ^Efll- P>olHS ^1^1 tll^fl 

^ ^^"S-71- ^Cf. Hl-51-A^ fil«.ol ^-ol <5}.aol I§ Cfol^c^ ^ o_ 

<45> SL^V, ^^9] ^IJE ^^^-9] ^v\]$r ^^^-Sl ^^lilcf ^JE^- *§#£H 

^^fif ^-ol 3_o\ ^^*>7l nfl£-ofl ^#£7} ^#^4. 

<46> 5- 2a S. 21^r crj-g. ol i7ff ^S^7l ^1 ol n] ^ 

4^ y o^# ^5.*olt^. 
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<47> 5. 2a» 3E^-!MH -2-^(110) ^ ^ £ 

5L*fl 7l^r(100)# . ^-71 71^- #6fl ^-71 5L£ 4°1 J2-^(110)^l 

H^^l^Bl(l20)-i-* ^^*Vcf. 

<48> ^7} 7^2) B 31*1 ^(120)^ tiV£^ 71^(100)^1 TflolH ^ *V( 112)-g- 7 fl 7 fl 

*M ^£ 7ti°lB ^^-(H4)2f, #7] TflolB ^(114)£) °^°\ 7]i£ oj-Efl^. 
<^«<y ^o_+/ELz])9) <^(122)-g- if-tbcf. ^7) ^1°1B ^^-(114)^1 
^(116)1- ^^W. 

<49> ty^6\] i B 31*1 ^(120)7} ^£ aVE*fl 71^(100)^: £51^- afll 

^"(130)^- ^71 *fll #7_> ^^^-(130)^: 7fl|l #71 *U 

^^^"(130)011 A>-g-^- - ol^ MS^fe- ^ ^^31 1- ^ 

<50> ^-71 ^11 ^^BV(130)<H1 J§■^^91 a>^1 -S-71 H. 31*1 ^ ( 120) ^ 

i^.^/=eflo] ^<^(122)^ ^#^1 ?1tt €-^*(132)§^- ^^*Vcf. 

r 

<51> £ 2b!- ^-71 ^^(132)l-§- ^^^>£S- ^^l E]E]-^-o]uf 

^31* ^^(138)* ^^t-Vcf. Aj. 7 ] ElEHrolu} ^31£r ^ 7l# 
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1020030018651 #^ °J7>: 2003/6/24 

<52> £ 2c» #7l B|E^om ©]^f-©1^ ^#(138)-g- #71 

*U ^ ^(130)3 S^©1 ic^^ ufl^i 3.^3 71 7)13 <a*}w 0 >^ <£*}Sl-©| 

#7l ^{*(132)M: *fl3*Kf ^Hfl(i40)* 
<53> ^V 7 ) ^e«(140)# ^ *fll ^£^-(130)^1 m ^e) ^# ^1^(150) 

* #7l *fll ^b! ^# 150)^8: ©1^ ^3^r 1*1 3 ^el^ 

^l«1-uL, ©1 ^ "o"^ °fl ■*! 4)3 ^S^s.^ *fli ^# 

«oM ^(150)^1 ^B^lxr *lll^el ^# a oM ^"(150)^1 Cfltll ^e]^ ^.xj-ofl E 

^l^El7> ^OES ^ll^el ^^1^(150)* ^3^1 ti>^-2]s:>cf. #7} afll ^ 

^# y oM^"(150)^r SiC, SE^r SiNTfllS] 200 vfl*l 1000, 300 tfl*] 

700 ^ #7l SiC^r ^-©-ofl rq-e}-^ ^ Hl^r 

©1 ^ £U, #7) SiN-gr #^ ^ ^ 

<54> #7l *fll ^5} ^# ^1^(150)^: ^ ^ <2}- ^ ofl ^ ^6)|^^ A £ 

SlSAi ^4^n S ^*}_©3. A>^-S)olo> "LSI #7] *fll =^y£\ ^ 

SiC, SiN4 ^ ^#S)©1 °i7l nfl-g-ofl, ^JfjM^i %o] s&7) 3LS. A 

°\£LB.(\\Q)<% £^>7l $)*H^ IS cf©l,©-^( 110)^1 #^6fl ^7fl*>^ afll ^-e) 
u ^l^-(150)* A7}m. *£SL7} ©tcf. 
<55> ©1©H, #71 *f)l t 1 ^ y oM^"(150)^Hl ^12 ^^e|(160)# ^^*Vcf. 

A oM 2fl2 ^<g^(160)^r #21-1-4 ^^*1 111 ^#«" ^ =L 

^*l D Jr, I£ cfol^c(no)^ s£*.6\) #7) z\}2 ^<S*Kl60)£ q-^<*fl 

*H7H€ ^ SZ©-°5., 1:^^*1 THIS «g#^ Slcf. 
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<56> 5. 2d* ^^91 ^ ^^°-S., ^"71 *\)2 %-7\ ^^^(160) % 

B 31*1(162)* ^^W. ^-*H, ^7} IS. cfo] 0.^(110)^ ^H] ^*l*Rr ^12 
^^^-(160) ^ *fll ^ ^ ^1^(150)1- ^^>^ ( #71 ^11 *A<$.^°] T^ofl 

afll eH*(164)* ^tb^. °1 °fl , #7l *fll Cl*l#(164) T^^g- iS 
cfol^.= (no)^ ^V*-^ cfl-§-^>£^- ^th=k 5&th ^7] *fll i=H*(164) t^S] A j- 
^71 IS Cf°1^(110) A>ol^^ ^-71 M- ^-7] II Cfol^jELmo)^ 

<57> o]c>|a-1 ( a o v 7 i ^ B 31*1(162) ^ *lll 1^1^(164)* nfl^K£-i=- ^ofl 

^M* ^sr>^ ^12 ^5]^(159)# ^- 7 | ^^#(159)^r ^ a]£L 

(Seed)* i^Ei^. « 0 >«H1 ^^fl #2}-^ ^ , #7l £^-^ofl S]*fl ^71 afl2^ 
5^(159)* ^^dsfl£^^ ^5L Sir}. 

<58> £ 2e«- , ^7} A]2 ^<3^(160)^ #7l *fl2 =?■ 

S]#(159)-gr ^"71 ^11 B€*l(162) ifl^^- #7l *>^- €-^(140)4 ^ 

5}S ol^-o|^ e}.olo] ^3 e(.oi( 170) ^. ^^^j; # 7 j ^pjjg. 

(164) ^-BlS. 0]=^^ ^ u ^ ^Q( 172 )^r ^^^4. 

<59> £ 2 f# %^<5^ , ^7) is\^ ^ wfl^} 5^1(170) ^ D)nl 2^(172)* 1^ 

^ *ll2 #7> ^^51(160) 200 vfl*l 1000, wI-^^-tUtt 300 ^} 700A^i^ 

*flS ^ S^V « o >^n^( 180 )^. ^A^cf. ^-7] ^12 ^Sl «K> y oM^(180)£r SiC, 
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#7l *I12 ^ «o^l^(180) #°fl 43 ^?Jr ^^-(190)* ^tH}. #7l m 

^^^"(190)^: #7l A2 ^^(160)4 ^f-Htb U-^^-S. ^ 2000 ifl*l 20000 

£ 2g» #2^, #7l sKl(170) #<*fl $1*1 *Hr #7l X)3 #?_V a^n}- 

(190)^-^* -§-#3*1 a>^1 Alzl- ^^*><^, #7l *||2 ^3 ^# #*1^ 

(180)o] i-t^-cr *fll wH#(192)# ^Hl, #71 5L£ tM£JEl(110) 

3 #ofl ^*l*Rr ^13 #?i ^9i^-(190)^- ^f-&*il5L ^1^^>^ ^^ofl #7l *j|2 ^P-Ej 
5j-# w 0 >^l^-( 180)^1 ^#51^ *ll2 ofln] c^l-^(i94)^- ^#^4. 

£ 2h-fr #2^, ^-#3} a>^1 ^*>^ #71 *fl 1 ofltt] tiH#(192)# 7i 

^}^= H^l^ll- sflB^*>7l iS^l^H 2fl^d(185)^: #7l iSeD^A 

B s|l^(i85)# ^ *}2:£IS. #7l ^13 f^Ti ^<£^(190)sl 4^ Jf-fl* 2000 vfl^l 
lOOOOA^l iiols. *\^f>\cq t #71 ^11 ^wl «H^(i92) #Jf-fr ^-fr^-ir 7fl2 H31*l 
(196)1- ^^4. #71 ^z]- ^*3*Rf ^9_> #7) *fll ^1^1 Hlol^(i92)^ 

¥-7} SL^S\o] $X^, #71 *I13 ^<£^( 190)4 #71 *112 ^el ^1^(180) 

^ ^ ^*}7} ^71 nfl^ofl ^-71 *(ll ofltil HH^-(192) T^S} ^ 2 ^5} ^# ^ 
^•(180)* ^^^.S. #71 afll o^l«] Ulol^.(192)o) T^-ifofl ^tVcf. tcj-^i, #7l 
A}2 H^*l(196) fl* -^zj-.^* ^*S^>c-lE)-£ #71 *fl2 ^Bl ^1^1- 

(180) oVeflofl ^^^1 o^cf. 

#7l iSefl^liH 3BBi(i 8 5)^. iHt^VJi, #71 *fll oflwl tiH£(192) 

^ ^12 ofl«l DlD]^(194) 7-l^oll #o}o^ ^- 7 ) ^ 2 j^a). tg-Xl ^(180)* ^lTl^H, 

7i^oD ^1-71 Bl-°J(170)^: ic#*>^ *fll til<^^(i98) ^ #71 *)U cM 3fl^(i72) 
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t 

* i^}^ *fl2 cH#(195)* ^^^tf. ^7H , #71 ^12 H3l*l (196)^ ^11 
(198)^ <>1 4^ ^-^oll 9]^ ^-7] 75>Jf tiflA} ^<y( 170)34 #71 ^^S. ^Sl^r «fl 

<64> ^AH]ofl^±- d\]n] «1 0}.^(19 2 )0- d-^-ofl # 7 ] *fll oflw] til 

o}#(192)3l ^o Vj fl- Tj-^Kr *1l2 H^*l(196)-g: ^*Hr ^* ^S>£*1 
^, -f-^3-°S *fll tiH^dgs)^ *H2 B 31*1 (196)^ ^^Hfr ^^1^ ^HH 
5L^€ *r 5^. <« 1-^, ^ *fll til^>#(198)^ i^- ^ #?I 
^, A <M *fll til d >#(198)^- 51*1^ nfll^H wlo> ^b1 -s: ( a o v 7 1 

^"3^1 H3!*l-I- £fe ^^8: ^£ ^cf. 2L*>, ^12H 

31*1(196)1- *lll tilc>^(i 98 )^. uf^oil ^ oicf. 

<65> £ 2i« ^7l *fl2 B3}*](196), *fll tilc>|^(i9 8 ) ^ ^2 cH#(i95)* 

nfl^fr>£^- ^1-^ ^i^oll ^el# ^13 ^Bl^(199)* afl3 ^ 

Sl^(199)^r ^"71 ^lll ^#(138) ^ ^12 ^51 #(159)^^21- ^ 0.5. ^7-1 ^ 

3 Al-(Seed)# « o >^oH ^3}-^ ^ ( je^-«H1 ^th}. 

<66> £ 2 j# %^<5}^, *&7\ ^13 ^el^(199)-§- ^7) m *i<3^Kl90)£| ^ Vj r 3. 

^ol nfl^l s^*! 7l7)H ^J-^ o_3. <3*}SM, #7l *fl2 H31*l(196)-2)- ^1 

tiH^(l98) vfl^m ^"71 £(.01 (170)21- <g^Sl^ Tfli y]l^(200)* ^^^>JL, <#7l 

*112 cH#(195)°flfe ^-71 *fll c-l^l 3fl^i(172)2l- ^^s)^ *ll2 3fl€(202)^8r 

^7} 41 ^(200)^: ^o V 7l V}^- ^el tiflA] 5}°}(170)3\- 3]^ ^^51^ ^1 ^ 

€-^(200a)lr^ #7] ^fll ^sl #^(200a)# ^^*>^ ^1 ^ afl-^d 5}°l(200b)^- 
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<67> £ 2k# #2:^^ , #7l XU tifl^i(200) ^ *112 t-H ^(202)^- 5L^*Hir Xl3 %■ 

?1 ^^(190) #<*fl #71 51 2f ^l^i £ 2i*fl*| ^^^j. ^4 wj-^ o.^. 

Xl3 ^ ^# U-*l^(210)-i- %^3L, #7l ^el ^^-(210) #°11 X| 
2 wfl^(230) ^ Xl3 cH 2flH(232)-i- S^Rr XI 4 #?1 ^^^(220)^- *g#tbi=K 

<68> ^sfl^ O.S., #7l XU afl^i(200) ^ XI 2 C-lxil sfl^(202)^r 5.^*>fe- Xl3 

<*K190) A oHl Xl3 ^sl ^ « o v^l°l-(210)l- # 7 1 ^ 3 ^ «J-*1 ^-(210) 

A <M1 Xl4 f^?J: ^^^|(220)# ^#^4. #7l Xl4 ^<a^-(220)^r #7l Xl3 %^ ^ 

^^■(190)31- ^SLS. 1000 i-fl^l 20000^1 5>5L^ ^^tt^. 

<69> *#^<y a>^1 Alz} ^ #7l Xl4 #?J ^^^-(220)^1 ^ #z}-*H 

#71 Xl3 ^el «J-^m(210)-g: t#*>^ Xl2 <^1«1 <8^th=k **H, # 

7l 1£ cfol^co^ Aj-tLofl ^XlsRr Xl4 #7_V ^<3^(220)* Xl7l5>oi Xl3 ^el 
H oM^(210)^ ^#*Vtt Xl3 ^1*1 cH*^: ^#W. 

<70> °1<>H, ^-#£] a>^] #71 XU ^^^-(220)^1 ^-3* ^t^H 

#71 Xl2 uHie] #«-» 3-B-*H=- Xl3 B<ffl*l» #7l XI 2 <i«l «Ht 

^ Xl3 <^1 7-1 igofl ^#5}^ 7fl3 ^P-Bl ^1^(210)^ Xl7l*H *\} 2 «Ht 

^ Xl3 cl*!** ^^cf. #71 X13 B31*l ^ X12 aHff ^ -f-«fl #7l Xl 

1 «fl^(200)54 ^7l^o.5. oi^s]^ X12 tifl^o] ^#^rf. 

<7i> ol^A-1, #71 ^ 3 H31*l, X12 alojf ^ ^)13 ofl^^s. 

^1 ^9 ^ 3 ^el#-g- ^jfc}. #71 X13 ^#-8: #71 XI 4 #?i 

(220)^1 #^- nfl*>*l 71XH °-3, <£v\*}^ #7l Xl3 B 

31*1 ^ X12 tilcX^^^ Aj- 7 ] *m aflAj(200)2l- ^7l^o.5. <?!^Sl^ X12 tifl^i(230)^ ^ 

93-19 



' '1020030018651 #^ «J*}: 2003/6/24 

^£]J1, ^3 X|3 C^l-Mfe #71 XI 2 3*1 s|| €(202)^1- ^3^ XI 3 3*1 sfl€(232) 
3 ^£3. 

< 72 > £ 211- #2:^, £ 2kXM 33 -^H*V #^iLS, #7l XI 2 «fl*}(230) 

9? Xl3 33 5flEi(232)-i- SL^Rr XI 4 ^£3(220) #X) XI 4 ^3 ^ tt a v 33 

(240)* ^^^3-. 333, XI 2 yfl*}(230)3- 333 ^3^ Xl3 «fl^(260) 

% #3 XI 3 33 ^€(232) ^^<H1 XI 4 33 afl€(262)^- i^Hr XI 5 # 

?i ^3(250)* ^tb3. 

<73> £ 2f 2jl- -S^^- 33* ^rW°-^3, #71 S£ 33^-^(110)3 

°ll^ 1:^3^ 33 ^3 SH* ^33-1-3 ^3 3-^3 3-3 HsH3^3U20)3 

±^ ^ = 333 333 3^3^ ^3 wfl^i* 4t-2.s ^ 543. 

<?4> ^HHHtt 4^3 tifl^d ^21 ofls #3 ^^*>^3^r, €-2.^ 33-3 tt, £ 

2e^l33 ^ 3:^#3 *ti^ 7>^ ^51 $1J1, m(2 <X#sl 33^)#3 wfl^l ^ 

2:» 3H ^ $43. °fl# S^, 5#3 wfl^l ?27} ^-fXm, XI 6 ^3 SH+ 3" 

333 XI 6 ^<S3* 

<75> 333, A o v 3 XI 3 afl^i(260) 3J XI 4 33 Xl€(262)* 5.#*Hr XI 5 ^<33 

(250) #Xl n^3* ^ , -#3 iL^3* 3-3 XI3^*>3 XI 1 is 

3 3€(270)* ^W3. ^-3 XU 3^(270)^ ^3^ ^33 a ^ #3€- ^ 

<?6> #71^.^3^ ^3^3-3 (££^ ^3^ ^3-3)3^1 ^3€- 3-33* #3"*Rr 
3^3°-3L ^£ 5U3-. -SiN iE-cr SiC^ ^3 ^-tKCu diffusion)* d -| 0 }t°1 
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wl-g-o] ^7>^r ^ SiCiE^r SiN^# ^-f ^He1)i(stress)S. 

*!*H 3^(crack)o] ^ oj-^ , SiC (or SiN) # ^ ^ ^ & 

*HE>, ^iLofl SiC/Si02 ^ ^ ^4. ^-71 afll M. 

3fl^(270)^r ^71 tifl^l; #ofl #>1 *j| 4 ^ D ] sflig 

(262)2]- #7] 74U c-H 3^11(262)^ <?1^ 7fl5 ##11 "S 1 ^ ^#<5}^r 7fl^ 

5. 2m-i: ^S^d, #7l aJ- 7 ] ^4 ^ s)lfi(262)^: A 1 ^"^ °H*1 *fl3 

3*1 31^(232), 7112 t-H 4^1(202) * afll cH ^H(l72)^r >£ 7 ] afli %-7\ 

130)°1 7]t^6\] ii#5l^ SJ£ tfol^tr # 7 fl^f(272),g- ^^W. ^-7] Till tfl 
*1 ^1 4 sflEi(l72, 202, 232, 262)-gr ^4? #^<?1 <8^£)<H 

=lz]H.S., ^7} *\?\ ^7} *fl 1 ifl *1 5 ^^^"(130, 160, 190, 220, 250) 

^ ^(270 HI wl^H 3L ^l^till- 71-xl^A^ av 7 i ^ ^-^-i- ^z^Rr ^-B- 

*b ^ A>-g-«H ^^Icf. 

£ 2n# , #7l i£ cfol^.c ^• 7 fl^a.(272) ^ X)l ill D 4 3fl€(270)2l 

HS^i ttfe^ 7112 J±JL^(280),a- ^7] 7112 ^.^^-(280)^r 7fl^S. 

W 7l^V ^ U o V ^ ^ U o V ^-°5L ^ ^t^-. ^1-71 7112 J±Ji 

^-(280)^ ^-71 i£ cfol^.^. ^-711^(272)21 ^ ^sfl ^^tt 51-01^. # 

7l 7112 ^e]-(280)^r ^ 33^# ^*}*1 S^-g- ^JE ^ 7 ] ^2 iLI^ 

(280)^ ofl^cfl ^el^ ^V2}-#711 ^ 
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i&th <%7] m ^.5L^-(280)^r SiON, SiC, SiCN, SiCOf^ 7) 
^* ^ 5Ucf. ^1, tilA]- w 0 >^7l^# ^ *fl2 iJL^(280)^- 

^*Rr ^^MItt, IS cfo]^(no)Sl ^-^-g- z] ^ oijl, f£ 

<80> ^-7] ^12 iL5L^(280H 91t= IS t\-o]±B. % 7fl^-(272)-g- i 

#sfl>i IH^S iS^H ^-^^r ^SLS. ^&^SL£. nfl^t!: 

cf. ^>7l IS ^-7fl ^-^-(272)^^ ^^s)^. ^^^-(290)01 ej- 

-SM IS ^M^S. -f 7 fl^-(272) xfl<*H *fl^ i^£r ^^B|(290)^ 

IS4°^ -2--^ *fll H^-l- SHr^K ^, #7l ^^(290)^ # 

7} IS tMiLE. ^-7fl^(272)Sl f^JjL^o] ^v\] 7 \ ^o^o] ^lilcf ^ 

<8i> 5L 2o# ^atS^ , ^<g^(290)^Hl ^ (300)1- ^th}. #7l 

^ ^1(300)^ 1-^-, ^ ^ efliEL z|&| o^o] 5>^cf. ^JaHH 

^TT IS tq-Ol^.c(110)7> S^S}^ ol^ ^S^ , ^Ofofl 

zl^ ^ efls. ^si^sl *j-ufo] ^ ^ E ^ 7 |. ^- 7l zj-g}. ^(300)^ #7l ^ 

i^^: ^^^-(290)^1 Hl^t oq-el- ^^Ji, <#7) IS rfoi^c, jg. 7fl 
^Jf(272) ol ^£]<H oi^ c^^o^ ^ ^Ei(300) ^^1 -S-^-tt *fl2 Jl-if 

1- 5Hrtf. ^, a o v 7 ] zj-gj. ^^ (300) - ^^-ofl ^£ ^^-4(290)^ afll ^» 
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< 82 > £ Al*V w}<4 ^o], ^Jfc^*] i^^r ^^^-(290) ^ ^ €^(300)^1 

2} ^ ^t^o^o] ^^^(290) ^ ^e}- €^(300)s] ^1*2] ^L^fe- 

*h}. ^ ^£l(300)£] *fl2 iL-^2l ^-Iro] ^^^(290)S] afli ^1:^.^- 

^ (300)£l ^4-^1^ ^-¥-^21 ^M|7> «l*fl 
3711 ^ €^ (300)^^5.^ 5. ^2^2] <*^- ^-^-^o.S ^*3th=K 

<83> £ 2p* ^2:^ , #7] ^ ^(300) , <#7] g_S_ X^o] J= ( 110 )S ^ S. 

°Hr7l Jfl^: nj-ola^ ^(310)# ^-S«H °H*1 ^*}9l CMOS °H*1 ^H-i- 
A. A oM °l- 0 la.^ ^1^(310)^ ^-7fl^p-f-(272) ^^oi]A-] ^-w-^c] 

^fl^ ^th=h 3.Z\3L, ^7} v}o]3_S. iffl^(310)2) f>}^d\} *g*$S\o] ol^ ^-e). 

^EK300)^ A o >J f^°l SH 1 ^* 7M£S, <#7] p>o]a S 31^(310)21 ^ofl^ 

<#7] cfo] o_=( iio)^ o.S ^-71 ^ ^Ei (300)2] 7fl2 Jl^-l- nfl^Kr 

<84> ^Aj^oll o]^, ^7^ B^^^E]1;4 ^g^Rr 4^ Wfl^dl-* 

^ 7-2)3. I^f^i 0.13/mi °1*H ^7>o] ^ ^<HH *1^)JE., 

7] W^KE.* 5^ CMOS °1 cl^l 4^3. ^ig- ^ oicf. 
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<85> ^a]o}] 2 

<86> 5. 3a ifl*l £ 3i-g- £ lofl ^ ojol^l Tfls^l *J*1 

^-7fl^-f(272)^ ^^*>7l 21*1 tH«l ^e] shu^i ^ A o^ i^^is £3*1 
. ^ 3# ^l^l^Jife ^aHI icfl^ -gtg^. aVsq- -g-oJ*}^. n^-eH, ^-^^ ^Hl cfl«H 

<87> £ 3a«- #2^, 12} £ 2a vfl*l £ 2MH ti >^ u <Hi-°3. 

*r<8«M <g>8€ 7lW ^13 ^t_> ^91^(190)^- 

<88> i 3b« , ^7] £^ 2}9J(170) $|*l*Hr ^"71 7^13 ^<£^ 

(190) ^» ^-#3°J *>*l ^z* ^z^M, ^ ^ofl ^-71 *112 ^el ^ « 0 V *1 

*Kl80)°l i^#5l^ *j|i ofl«l Hlol^(300)* **H, -^-71 ^|1 c|nl sfl^ 

(172)21 Aj-ofl ^^£1<H oi^ ^v 7 l ^13 ^9J^( 160)°q Jffl* 

^-71 A}2 ^Bl ^l^(180)ol i^Mfe A]\ oflal 7fl^(302)»^- 

tVcf. iq-Bl-Al, ^ofl 1S1 £ 2g^A^ t|-olii.= ( H0)2l -tf-^l ^fl*Kr 7fl3 

€£^(190)* 2-^- ^71^1^3:, £ ^HHH^r ^aHI isi ^2 oflti] eH#(194)2l 
^°<h¥-<H| *i|3 €°i^-2l ^1 del s)l ^(190')* $^$th 

<89> £ 3cl- , *^2l ^J-g. ^^H, a o > 7 1 ofl«"| wlol^(3oo)2l 

^-fH^Hr sflE^^zi, #7] oflu] 7fl^(302)# *}°H ^>8=M & 

£r 7113 #?V ^9i°Hl90)* ^3-2.5. ^^>7l ^tb lUfl^l^ 311 €(304)* 
cf. ^7l ISEfl^iS 2flei(304)# ^4 n>^a.S ^-71 7)13 ^<3^ (190) 21 ^ 
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44*M, #4 XU ofl ul 4<H€-(300) ^1- 3-fr*Rr Xl2 H€*l(306)« 

tb4. **W, ^-71 xli 44 xm(i72) <8=* tf-M* ^#X| 44^ XU <i u l XI 
^(302)4) sj«fl t^44 X13 ££44 XU 44 3fl€(190')^: ^-71 Xl2 B 

3!4(306)4 aol^a 4434 X|3 ^?>^9i^ Xl2 4 4 Xm(190")* ^$4. 

oo> ^-71 44 ^rm\^ #7] XU ofla) 4 4 £(300) ^ #7l XU <4|4 7fl 

^(302)4 7^-^-7> 44 ^#44 ^1^, #4 X13 ^7_V £<£4(190)4 #7l 

XI 2 ^4 #44(180) 44 44 ^l"til7> ^71 nfl^-ofl ^-71 44 ^ XI 4 *fl # 

71 XU ofl«l 44#(300) ^ 44 XU eflttl 7fl^(302) 4^4 XI 2 ^4 ^ #4 4 
(180)4 44 4444 &5L 44°J4. 444, 44 44 ^£-g- ^444-E 44 ^ 
2 ^4 44 444(180) o>2flofl *g>^ 4l-£- 4 4 £444 &^4. 

<9i> 444, ^"71 £lE|^liB 4^(304)* ±E^tVcf. #7] XU X14 «14£ (300) 

3i XU X14 7fl^f(302) 4^X1 44&£r #4 XI 2 ^4 44 444(180)* X1444 
a>7] ^4 afl^i 5l-oi(l70)* ^#4^ XU 44*(308) ^ XU 44 sfl^(i72)Sl 

ii#43L 4-^X14 43. ^^Slfe 4^ XI 1 7fl^^-(303)l- 44 ^4 

4. 444, ^-71 XI 2 H 314(306) ^ XU 44*(308)-£r 4 ^ ^ofl 4*fl #4 ^ 
^ ^4 Hfl^ 401(170)4 44^.9-5. °J^5l^ 444 oj^olcf. 

<92> £ 3d* 4^44, ^71 XI 2 B 314 (306), XI 1 «H*(308) ^ XU 7fl^(303)« 
X1^4H4 ^4#4 ^ofl ^-i- ^aJ-s><X X13 ^4#(311)* ^444. 

<93> £ 3e« 42:44 , #71 X13 ^4 #(311)* 44 XI 3 #4 444(190)4 S44 

ic#€ nfl44 4X1^ °i4^^-S. <?!4*H. #7l xi2 B^l^l(306) ^ XU 4 
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^^(308) HHfe- <$7] ^e] tifl^l BK1(170)4 *fll «fl^(310)^r 

^^*>JL, <#7] m 7fl ^-(303)41 <#7] *fl3 ^<3^ A2 oM sfl€(190")l- ^ 

tH*Rr ^12 cM 4 €(312)4 ^tM". 

<94> ^7} *fll tifl^(310)^r <$7] ?>\^-9\ ^ ( 170 ) 4 ^ ^^TT 1 ^ -g- 

^(310a)-i-^ ^71 afll ^ ^^(310a)# #4 <g^^ 4l ^ afl^l e}o] ( 310 b)*^; 
i^Vcf. ZL^JI, #7} z\}2 dM sflEl (312)^ ^7] A}\ cM 3fl^( 172)4 ^-f-^H 

4=1 $Hrt}. ^, #71 42 CM sfl^(312)^ <s}^ A#o] ojji, Aj- 7 j ^. 

^Itt A2 ^s] ^ ^1^-(180) ^ ^|3 ^^^-(190)2] ^12 cM 3fl^(190")°l 

<95> ^1-714 ^ ^EflS *fl2 cM sfl^K312)* ^*Kr ^ o., a o v 7 ) ^ 2 cM afl^ 

(312)4 ^^^71 ^*fl ^-71 A)l 7fl^f(303) tflofl ^a}-^ *fl3 ^#(311)£] 

3^(311)4 if-6\] 7]^^ <£p> ^4 -g-^l*>7fl 4- Sd^. 

<96> £ 3f# , #7] afil «fl^(310) ^ A}2 d-M ^ (312)4- 3L^*Rr ^|3 % 

# *|<3^(190) ^Hl, JE 3b tfl^l 3e<^H4 -§^*> *>^- , *fl2 tifl^d 

(320) ^ *fl3 cM 2fl^(322)-ir i^Kr *fl4 #?i ^^^-(220) ^ A]3 tifl^l(330) ^ *ll 
4 cM 4^(332)4 £f*fe ^15 ^<£^(250)4 3^tM. 

<97> A oM m cM 4^(322) ^ *1]4 cM afl^ (332)5. #7l *fl2 cH 3rfiBl(3i2a2f u>^> 

ttcf. *113 ^o] 3fl£i(322)-a: ^-7] ^2 DM Bflli(312)4 ^^^-ofl^^ ^#^^1^, ^oj- 
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XH ^<£^S>] Xl2 cHz)m(220"H ^*fl ^13 # 

71 X|3 xHfl 2fl€(332)s] ^ofl^ A^o] $^£|<X a o > 7 ] ii^oji^ x]3 ^ ^aj. 

H o v *l^ v (210) ^ Xl4 ^<£<2}-( 220)^1 Xl2 cH sfl H( 220" )°] ^XlW. #7l XH c) 

*1 sflBi(332)£ ^-71 X]3 xy\n) 3l]^(322)ai}- -§-<H*}Xl, ^7} Xl3 ^€(332)2f 

^^a.^A^ ^^>^n> f f^ollA^ X]5 ^nVo] C]Pl3|l^i(250")^ ^ 

^S]£lJl, ^"71 X|4 C-H Sfl^(332)^ ^ofl^ ^o] ^^Z\o] oljl, # 7 ] jl^ojl ^ 
Xl4 ^e] »oM^(240) ^ Xl5 *3<£5V( 250)^1 Xl2 tfv] X]Ed(250")°l ^-^fl^tj- 

<98> £ 3g-fr &2z*\i£, ^>7i x|3 H fl^(330) g XH cM XjH(332)^r Sf-*}-^ Xl5 %■ 

?i ;£<S*K250) ^oMl XU ^oM XI 4 cinl X|€(332)<>1 

A o V 7] X]l JUl^* A>^1 ^o(| o]*fl sflE-^S}-^ tf 7 ] X|4 tfv) sfl 

€(332) ^ ZL ^#*Rf 7fl^l- 5Hr XU Xlll(270)* 

<99> £ 3h» ^^Hl s. 2nHH<4 ^-<^t!: y o v ^^-S. Xl4 cH 3flH(332) 

?* XU dH 3^11(332) X| i vfl^l X| 3 b|n] *fl^(l72, 312, 322)-g; <iJzJ-«H 

^71 XI 1 ^^^"(130)0} T^ofl ^#5^ IS cfo] ^- 7fl ^a. ( 272)^- ^^tj- 

<100> ^-7] X| 1 ifl*l X]4 bjn] 4^(172, 312, 322, 332)^- ^zWS, XI 2 vfl*] XI 4 cM 

3flH(312, 322, 332)^1 ifl^jMI 2*^ Xl3 ^} XI 5 XI 2 3*1 sfl 

€-&(190", 220", 250")^ XI 2 ^) XI 4 ^ ^ ^1^(180, 210, 240)£r 7><^^ o_S 
XlTl^cf. ^, ^-7] c]nl 4^1(332) iflofl XI 5 ^^sv(250)^ XI 

2 cM 3flli(250") ^ XI 4 ^ SK+ ^1^(240)^: <#7] Xl3 c^u] sfl^(322)ol ^iz}-^ 
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3=H£|<H ^Tj&K).. n^HSLS., *fl2 c-H 3xflH(3i2)ol ^T^^*! 
^-7] *fl4 ^^^"(220)^ ^fl2 3fl ig(220") ^ *fl3 ^ SH* «<M ^(210) *1 a) 

HBS)JI, *fll C-H ill ^(172) ^1 ^lTlS)^ >^7l ^13 ^^^-(190)2] ^]2 cH sfl 

€(190") ^ *fl2 ^ ^ «o v ^l^-(180)ol ^7l^cf. a}eH ( ^7) *fll tfl*l 

^14 cH 3flii(i72, 312, 322, 332)* ^4^"°.^, #7] *fll ^^^-(130)<>1 *i 

^ofl x^-ol^ ^-7fl^(272)* ^ ^tq-. 

<ioi> £ 3i» %^}^, ^Hl 1^ £ 2n 2p<Hl f^fV «J-^o.5. #7l 

i£ nfol^.= #7fl^(272) ^ ^]1 iLJL^- sfl€(270)^l HS^^t 4^ *fl2 
(280)# ^^W. °)°]*\, ^7} A2 HS^-(280)ol ^Ajs^ £1 -£ 7 fl 

^(,272) vflofl ^3£r ^^^-(290)* ^7] ^^^-(290)^1 

^«-ofl zj^ ^e-1(300)# ^71 ^-5} ^Ei(300) ^Hl ^1^(310)1- 

<102> ^A]d\)6\) ^Al<^l lofl tiflA]^ ^«5>7l ^ & ^^-§r 3%^} 

<103> g:^ ^Al^j loflA^ i£ Cfol 0_c 7 fl^-^# ^-S] Wjv^Kg- ^1 

*V ttjo] ^ ^ o. s I£ Cf^JEL 7 fl^-^-« ^ ^4. 

<104> ^Al<^l 3 
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<105> s. 4a vfl^l £ 4h^r £ 1<*H JE^s} -S. >£^o| o}u}x) ±x}^ ^1^^1-71 m}- 

^ ^Hl 3^1 °H*1 i*}^ «o v ^^- M-Bl-vfl^ ^JZ-tolcK ^*Hm 

€<2^ f^ft ^Hl 1 ^ 2<>lH<2j- ^ c]d1 ^ sfll^ 

-^W. ^HHH, 1 ^ 2<>1H<2}- ^G]^ ^flofl tfl*}<^ 

<ioe> ^ 4a^ #^>£, 1^ £ 2a vfl*l £ 2c°fl -^^^>7fl 

§H, 4°1 -2.^.(110)^- ^r^- ^7}# S^Rr «>£^1 7l^r(100)4Hl 

^Ei(i20)# ^ sj-.il, ^7] B^H^l^El (120)1- *fll ^^^(130) ^ 

JELefla] <^^2). *]^Kr ^ ^(140)* «8^*tJ.. 

<io?> ^-71 *}Jf 3.^(140)4 ^^^1(130)^1 *fll ^-s) « 0 > 

*1^(150) ^ *fl2 ^^BV(160)^r ^W-. 

<108> £ 451- A o V 7l ^ 2 ~# ^<gnl-( 160) ^ ^ll 1 -p-E] ^^(lSO)^ ± 

3 ^MH* ^M^-S ^bH(140)* ^#*}^ *fll H^](162)-g- ^ 

<109> olo^, ^-71 *fll JE 31*1(162) ^SXE-lt >fll ^El## ^^^>51 #7l afll 

^E^* <3n}*)-^, -S-71 *)U H 31*1 (162) iJHtt ^"71 ^ #^(140)^- <£^S\±r 
^ e]-^]o] ^ e}^](170)* *g^th}. 
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<no> £ 4c^ ^-2:^, #7l ^2) afl^d 2}-<?](170)^- ^^>H=r *\]2 %-7\ 

#(160H, A\2 ^ ^1^(180)^- °1°H, #7l A2 ^2) m± 

(180) ^Hl ^13 ^^^-(190)^: 

<m> £ 4d^ #7l 2}-<?l(170) #<*fl ^^1*>^ #7l ^]3 ^<£^ 

(190)^1- ^-#3^ 7^o\] # 7 1 *fl2 ^2} « 0 v*]^ 

(180H ^#3^ *fll «fl«l ^^*V4. °1<H>M, #7l ^13 #?i ^^^-(190)^1 

±^ Jf^-fr ^^H, #7l *fll ofl«l tilo^^- ^-f^Kr ^12 H 31*1 (196)1- ^# 

o]o]a^ ^1-71 ^li o|ti] al^* x-l^ofl ^o}-^ ^-71 ^12 ^1^(180) 
* ^171^, 7-l^ofl #71 s.£<$ 5j-°l(l70)"g- Al wH#U98)* . 

^7H, #7l *fl2 H«*l (196)3? afll «H*(198)^r °1 ^ ^°fl Sl«fl #7l 

21-^1(170)21- ^71^1^5. ^slfe- wfl^d^l <8sHth 

<112> £ 4e* ^at^MS, #7l ^2 H 581*1(196), *fll t)H#(198)l- *fl U *K5= ^- ^.^2} 

^ofl ^Bl« ^^JI, #71 2113 ^^^-(190)21 g_^o] 5*«j- 

3 7l7fl3 <^p>«j-^o. S ^-71 ^5l# <a^H, #71 A]2 B ^1^1 (196)i|- *fll tiH^ 
(198) MH^b #71 £*i# 21-^(170)4 ^£1^ XI 1 «ll*](200)-§- ^^*Vrf. 

<i 13 > £ 4f ^. ^s*}^, #7l XU tifl^(200)^§- 5L^Kr *fl3 ^<^^-(190) #<Hl # 

7l 5. 4c°lH £ 4e<HH2l- "Z^SLS. , *fl3 ^2} 

(210)# #71 afll Bfl^(200)sl- ^7]^ *)l2 ^11^(230)^: 

^ ^14 #7i ^^^-(220)^- ^.#^cl-. °}°]*\, ^t$is}cx\ #7l z\)4 %■ 

7_> ^«?!^-(220) #<H1 X14 ^21 ^# ^1^(240)* ^#*VJ1, #7l ^12 ^^(230)4 # 
^^ir ^13 tifl^l(260)^: Sfsf^ ^5 ^^^-(250)* ^#«Vt+ 
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(110)31 tf-Mfe l-^^tb ^91 XU ^H*l XI 4 ^S] S^V ^^(150, 180, 210, 240 H 

<H5> <X°H, -y-71 X|3 tifl^(260)^r S^Rr XI 5 ^^^"(250) #X| ^jofl l°l E 

2Hl^i^ ^°itb w o v ^-5-S XI 1 HJL^ Xl€(270)-g- ^^^tf. 

<116> £ 4g# a>^1 ^-g- £S q.ol^.c(no) #ofl ^*1*> 

^ XI 5 ^^^1(250) -^-fr AjeJj^ II cfoj^c #7fl^ 

^tb Il^l^iH 3fl^(275)* ^tb^. <X°H, ^"71 sflXiB ^€(275)^: 

^ >M-8-«H Xl5 ^^^"(250)* ^-^JIS. ^^>ji ( ^>7l 

XI 5 #7J: €£^(250) Sp?-^ XI 4 ¥3 ^1^(240)* ^^^.S. ^^*>nf. 7fl# 

*>^, -*7l XI 4 ^^^(220), XI 3 ^e) 3^ « o MeV(210), XI 3 #?> ^£^(190), 

XI 2 °oM^(180), XI 2 ^^^(160) ^ XI 1 ^ ^ «o^l^ v (150)* Jf 

£.3 o.s. ^z*«H *m°fl Till ^?_> ^^^(130)^ ^#£1^ IS cfoj^H # 

7fl^^(272)^ 

<117> Aj- 7l ^1^ ^ ^Z]- ^Ofl <^fl ^ o]^, ^Aj-o| ^ ^. 

<H8> £ 4h# SLS. efl^liB (275)1- Xl^tb ^, £ 

2n vfl^l 2poflA^ -g-Oj^ oj-^ o.s. #7} IS. #7fl^(272) % X|l Jt^^- 

Xl€(270)^ ISsf^^r iLJL^(280)-8r ^^tb^f. #7] XI 2 Jii^ 

(280)o] *|^£]<X 5Utt £1 ^-o]^.= %7fl^-^(272) vfl<Xl *! «S*K290)-g- ^--g-^ 
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SLS. ^^W. <#7) i^^r ^(290)3 ^Jfofl ^e} ^(300)1- ^^^Ji, #7l Q 
A ^(300) ^oH] *HflS. ^(310)» ^^W. 



<119> -*3*H1 4 

<120> £ 5a ^^1 £ 5h^r ^A}c^l 4 ofl rc|-3. ±_t\9\ ^f;} 

7] ^£#olcf. #Aloflo|H f ££ Cfoj^c ^1}*>^ ^ 3}-# wj-*) 

<i2i> £ 5a# ^S*}^, j£ 2a ifl^l £ 2c°fl ^^^Tfl 

«W af|l ^ ^-av ^l^.(i50)# «8^$th 

<122> ^^l^o.S., i£ tH.££L(iio)S* SKE*fl 7^ #ofl 

B 31*] ^(120)1 ^^*>S ( #7l H^^l^Ei (120)1- S^r *U #?J ^^^"(130) ^ i 
^ ^)°J ^4 3^Rr ^(140)-fr ^^tt ^, #7] ^ #a}(140)-g- ^ 

*fll ^^^-(130)^H1 *fll ^3 y o^l^(150)^- 

<123> £ 5b ^- %V^}^, ^^ofi f^Sfl #71 B£ 4ol^.= (HO) ^H] ^^J. 

*fll -p-^l m± u o^l^(150)* i=.#*>^ 3flBi(i53)^- ^ *V,} ol^A), 

#71 ISell^AE 3flEi(i53)^- aiz| afiai ^-g-^>^ , #7l B£ 4°l^(no) $H 
31*1 ^ 1 ^ m± ^1^(150) ^» 3-2-3. ^-s}*\ m ^e) ^ 
<4 3fl^(150a)# <8#^t}. #7] *)U ^-e] ^(150a)^r l-^*Vn Vo l^., 
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tMiLS.dlO) ^ ^ ^ H o^l^-(150a)^r #7l IS Cfol^c 

(110)5. Xl^sl^r ^-8- ^^m^. n^), #7l IS. tfol^.= (no)7> ^l^-^l #<Hl 
-§-*K£-lf- #7l IE cfoj^^dio) #6fl 3l*l*Kr XU ^P-El ^> 150)^1 ^ 

3» #^W. 

<124> £ 5c« ^-S^, #71 XU ^B) sfl^(i 5 0a) ^ XU f^Ti 

(130) #°fl XI 2 ^^^"(160)^ , #7l XI 2 ^<^^-(160) g 

XI 1 t 1 ^ *H> ^1^(150) ^3 di^ ^» ^HAS #*HH *}^- ^ 

(140)* ^#*>^ XU H 31*1 (162)* ^#t^. 

<125> oHA-1, #71 X| 1 B 31*1(162) tfl^-» nfl^^>£S. ^! ^-E)^ ^#*>J7 #71 XI 1 

t^#* #71 XU H 31*1(162) ^°11 #71 tftf- s^(i40)4 

5*^(170)* *g^W-. #71 ^ ^e) wfl^ e}-<y(170)* I^Rr XI 2 #?i ^<2^- 
(160) #ofl, X12 ^Sl ^1^(180)* ^#^. 

<126> £ 5d# ^2:^ , £ 7b°lH<2]- ^ -g-#£) A>^] A1Z| ^ofl o^^l 

#71 IS. cfol^c (110) o] ^6\] iH*l*Ur #71 X12 TZ] ^# «oM^-(180) # 
eM^o.^ ^12 ^el wj-^1^ sflli (180a)* ^#t!-cf. #71 X12 ^P- 

sl H3-# « o v^q- irfl^dsoa) ^ X12 ^^aj-(160) #<Hl Xl3 #?i ^^^-(190)* ^# 

<127> ^aHI 121 £ 2g ^ 2h^l^i^- ^AS, &}-<?l(170) #°fl 3*1 

#7l X13 ^<^^(190)-f-^€- ^#3^ ^l^H, 7^ofl #71 

X12 ^Sl « o M^(180)ol ^#£}^r XI 1 hHM ^#*M}. °1°H, #71 X13 

^^^-(190)^1 ±^ -¥-^1- #^H, #7l XU ofl«l «Hi #^fl- ^-fKHfr X12 
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H«*|(196)* ^^W. ^"71 *fll oflUl V]o]S. U-Oj-Ol^- ^-71 ^12 ^ 

^-AV h o >^^- (180) o. ^T^H, A cM *>^- ^ wflAj ej.o](i70)^ ^#SRr ^1 

«H#(198)# <§^^nf. 
<128> £ 5el- ^S*}^, ^^ojl £ 2i ^ 2 j ^1 ^ ^<H*> y o V ^A^, ^2 e^I 

*1(196), ^11 ^1^^(198)^- nfl^§> S s. %^o] #t£o\) f^-ji, a o v 7 ] ^3 * 

# ^<3^(190)^ Aj-a. fil gol ^€ nfl^l 5j-*{-^ 717]]^ ^p}^ #7] 
^ 0 V*H, *fl2 B3]*Kl96):4 ^11 wl^^(i 98 ) tflofl^ a 0 v 7 i B}«el(170)4 

*fll afl^i(200)^ ^t^. 
<i29> £ 5f# -#7} ^11 ti fl^(200)# £^>Rr m %^ ^^5V(190)^H1, £ 

(210a)^- ^7} *fll wfl^(200)2]- ^71^^.5. ^S]^ *fl2 Hfl^( 2 30)^; 

^ ^4 ^<gsv(220)^- <>1°H, 7\)^- *mz\CLg, ^J-g- -# 7 j 

*fl4 #?J ^^^(220) *fl4 ^ ^-a]. yj-xjo}- ^€(240a)^- ^*}JI, #7l *fl2 Hfl 

^(230)4 #7)^ o.S ^S)^ ^13 «fl^J(260)# i^-*Rr *fl5 ^<3^(250)^- ^ 

<130> Aj- 7l JT^ofl O}^ ^ ^ y^^. TJ-O Aj- 7l iJ£ CH£.1=(110) 

^^-■l-dSO, 160, 190, 220, 250) 3 #€4. 
<isi> o)o]*) t a o >71 ^3 ti fl^(260)^- i^-SRr *fl5 ^<a^(250) ^H] s. 
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<132> £ 5gl- , 33) £4g^l^i^ -§-#Sl A>^ ^-i- 

*r*8*M 11 4°l-2-^(110) #<i $1*1 *Kr Xl5 ^^^"(250) ^-$1» ^ifl^ o.^. 

#7l efl^l^H ofl^j 4-§-*H Xl5 ^^(250)^ ^^^.S. 

^WI-uL, #7l Xl5 %-7\ ^^^(250) XI 4 ^^(220), XI 3 # 

# ^^(190) 31 XI 2 #^Jr ^<a^(160)# XI 1 *d<£ 

^-(130)3) #-f^ol ^#5^ nfol^H. ^-7fl^(272)# ^^W. o] nfl , 

^HH^r #7l XI 1 ^^^"(130)^ #^-£°l ufl^l ^*Kr 5LAl*>5i 

^l^, #7) XI 2 ^fl*l XI 5 ^<£^(160, 190, 220, 250)£r ^ t!: XlUS 

^J2.^1 t4&M #71 XI 2 vfl*l XI 5 *i^(160, 190, 220, 250)£r E.^ 

X|7i*V*l #31, ^^AS XI 7]^ ^E. <&JL, ^-fofl CCj-eM^ ^ XlT^^l ^ 

<133> # 7 | A1ZV Alzj- ^ofl O^f) ^ olcf. Olol^, ^.#<S) ^ 

<134> £ 5hl- %^*>^, #^-*Rr H ^lil 3fl^(275)# XlTRV ^a]^ \s>) j£ 

2n ifl*l 2poflA^ ^£.3. #71 tMiLE. #7fl^-(272) ^ XU SLJl^ 

2fl€(270)Sl HS^-g: ^ XI 2 a.S^-(280)^r *§#W. #7l XI 2 iLJ: 1 ^ 

(280) *§#SM 5U^r H tfol^s. ^-7fl^-^-(272) iflofl i^-g- ^<^n>(290)^- Jf«-aj 
S^^tf. #71 290)^1 #Jfofl ^El(300)» ^*>31 ( #71 ^ 

21- ^El(300) #°fl ^1^(310)1- 
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<135> ^aH] 5 

<136> J£ Q£. ^X\*\) 5<H1 4^" °1 D l *1 M-Efxfl^ u^cojcf. 

<137> £ 6» ^-2:*>^, rrfe. o] n]*] ±7.}^ ^z$$) ^ aflAi 0.3., 

^(140), JE#^ eKlSl aflA} eKl(170) ^ *U ifl^l *fl3 tiB^d(200, 230, 

260)2] ^ * crpf^l ^ tifl^l &K1^] ^S^ilS 3HH>^ $4: 

W *)U 01*1 *fl5 «fl^<H^(400, 410, 420, 430, 440H 3 ^ 

t\3L^ #7] m ^Al^ofl af^ olnl^l ^Sj- ^-^^>rf. 14 eH , -¥-7lHl tfl^H 

^(140)^- nfl^lS, *)]l aH&)<>|ul- ( 4 00) ^. 3} o_ tr^o^n^ *}* 

SEfl(14 0 )-§- ^}°\] 1°1H<4 ^-o] Bj^^om ^Ef^-# A}-g-*>^ ^-f ^! HfleHn}- 
(400)£r A>-g-^l ^ ^ ojcf. 

<138> £. 7a ifl*] 7i£ ^a] 6\) xq-s. o)u}x) ^3. wj-a^ uj-i^fl^ 

<i39> 7al- io| £ 2a^]^^ -§^*b #^3., S^^^Hl 

.2.= ( 110)5]- ^ ^7.}^ I^Rr *Y5Lx\) 7l#(100)^H #7l IS t}°1.2..EL(110) 

^ i^l-<y S ^1^(120)-!-* ^tb4. ^7l H 31*1^ (120)7}- ^Ajs} avt 

71^(100)* ^11 ^<?m-(130)* ^tH=K X)l ^<^^(130)^1 
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4*1 44^-°-S <%7] B$4^4 (120)31 di^i/JEL^o] <3 "3(122)4 s.^ 
Jf4» ^#44^r s^^(i32)s.^- ^*Vtf. 
<140> olo1^ f #71 €-^*(132)4 ^4 # 7 1 X]l ^£4(130) 

HS^-S: 44 XU «fle1<H ^^(400)^- ^t>4. ^4 XU BfleH ^-^nv (400) ^ 
°1 ^Ml ^4 #4 ^4 #4 ^El ^«o] XU ^4(130) vflS SH+4^ 

3# 44^4 4*fl *|^4fe 444. #7] XU HfleM ^HV(400)-ar <^1» , M 

#4 ^4 ^#4 ^-ofl Ej-^nVo] fg^ 

tt ^1 «fl 4 <H 4(400)4 tg^-Br $^f*t *r &4. 

<141> J£ 7b# #^4^, ^4°fl £ 2b^] 5L4^& ^-o], ^-71 XU HflsH 

#4^(400)4 *§^44 5£±r ^4 nfl^SRr X| i ^^^-(^^1 o]-^) o. ^ 

*lcf. ol^^, X| 1 ^<34(130)4 ^^o] -$71 *fll ^44 ^ 

4?) X]l Bfl4<H ^-^^(400)^: ^4*}^ #7] H€*1^4 (120)4 H. 

eflo] ^^14 3^*Hr 4-^ ^4(140)* ^4H>4. 

<142> o]ol^ ; ^Ajofl 121 E 2c<HM4 4^-°-^., #7] ^ ^«Ul40)* 

*fil #4 ^<34(130)^M] XI 1 ^ ^ 44 4(150) ^ XI 2 #4 ^914(160)^- ^ 

<143> ^JAHI 121 i£ 2 (H44 4*3 *43 4 44 44 44 X12 

^4 ^^4(160) ^ *fli ^4 44 444(150)* t^-^-^s. X1444 44 ^ 
(140)* 2^#4tt XI 1 s 314(162)* ^4^4. °1 H, 44 S.S. 44 .2.= (110)4 4-¥- 
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°ll €^fl*Hr ^12 ^^^-(160) ^ ^fll ^e] ^-av « 0 >*1bVe ^7l§H ^11 

(164)^- *§W=K 

<144> £ 7c# tisf'S , #7l H 31*1 (162) ^ #71 afll d!d1^( 164)^1 IS^^i 

^-el- #71 ^1 H*ffl*l(162) ( *fll u\v)^(W4) ^ ^12 ^^^-(160) #<H1 *fl 2 ti^ol 

^^(410)-a- *8#th=k #71 ^12 Hflel^ ^^(410)^- °1 *o)l ^ ^ ^-^Al # 
71 ^Sl #-g-o] a o v 7 ] ^ ^ 2 ^^^-(130, 160)vflS ^#3^ ^ y o^l*>7l ^ 

*ll ^M*}. #71 *fl2 tiflsl^ #71 o)|?lcll, ^1-#^1- 3^ ^SJ- Btfi- 

2Lfe- #ofl ^s\- E}-^-^nVol ^aj-g ^BVo.S *g#^- ==r 5^. 

<145> £ 7dl- ^*>^ ( 1^ E 2d^}^\^ #71 *fll till Bl^l 

^(410) #°ll #71 *U B3!*l(162) ^ c-lnl#(l64) ^K£4§=. z\]2 ^ 

^ ^#tbc]-. °H*1, -€^H1 1^1 -£ 2e<^sj- yj-^o.^., a o v 7 i ^2 ^ 

^(160)21 #^^o] igE^H, #>1 ^l H^l^l(162)xflo11^ #71 Z}^ 3. 

^(140)4 <g^5l^ ^ol( 170 )^. ^^^>J7 #7} ^1 DlDl^( 164 ) ^ofl^ d 

*1 3flEi(172)# ^#W. 
<146> 5L 7e# ^-S^, #71 2E*1# 5}°] * *fll cjn] i^Rr *\]2 

^ #°fl, ^*H1 1^1 £ 2f ifl^l £ 2h^l^2l- »^SLg., ^12 ^-51 ^l^ 

(180)^ o]<>|^ ( xfli al^i( 1 9 8 ) > *fl 2 H^l^l(196) ^ *112 t-H#(195)* 3. 

*ll3 ^<a^(190)* ^#W. 

<147> E 7f# %l-S*>^ ( #7l *fll tiH*(198), ^12 ^^1(196), A}2 ^^^.(195) 3! 

^13 ^^^(190)^1 tcj-ef ^]2 ttfl <H ^^-(420)# ^#t»^. 
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<148> °]°]*], #7l Xl2 afle^ ^*K420) #X1 XU t>Hl-(198), *H2 B3l*](196), Xl 

2 t-M*(195) tlH XH3*Kll, #7l Xl3 #?> #^0} ^#£1^^- 3§ 

e^^>^ #7l eKl(170)-4 ^7l^o.S <£^S)Sr XU *fl*](200) ^ Xl2 cH XI 

€(202)* zj-zj- ^#^-1}. 

<149> £ 7g# <5}^ , #7l XU yfl^i(200) ^ Xl2 t^c] 3X11*1(202)^- i^V^r Xl2 # 

?> ^^^"(160) #X1 5L 6e ^ 6fXH -M^*l #4 *r<8*H , €-^(140), 

5.*!^ e}ol(i70), XU vfl^l 3 Hfl ^1(200, 230, 260) ^ XU tfl^l XH c^l XI1K172, 
202, 232, 262)* i^Kr wfl^l* <X X] , #7l XU Xl 3 «fl# 

(200, 230, 260) ^ XU ^*1 Xl4 DM Xl€(172, 202, 232, 262)£r AA Xl3 ^^1 XI 5 
HfliLM ^^-(420, 430, 440)#X1 

<150> ^ 7h# #7l Xl3 Hfl^(260) ^ XH oH X)€(262)-£- 5L^*Hr XI 5 # 

?> ^^(250) #X|, -^H is] £ 2H-H^ a o^^-S. tifl^-g: J± 

S*>7l ^t!r XI 1 JilBl- XI €(270)* ^^tbcf. 

<151> ^o^, ^X\d\] 19] c anXM^ -n- A >t!: H o Vl 3°-S, ##3 Si ^ ^Xl ^ 

*fl #7l X]4 t^nl Xlll(262)* ^^>J1, ^>^AS. *}^-X] in. #5}^ #71 XI 5 XI sH 
^4(440)* °1°H, X|3 DM Xl€(232)* ^ A*}3. , SHf-XI 

^#^1^ #71 XI 4 all el ^ ^^(430)* <XzH14. #71 XI 1 #?> ^^^-(130)ol ^ 
XI XI^H #71 ^zf -X^* t^^S ^«8*H, ££ cfol^.c *7fl^Jf-(272) 

<152> ol nfl f ^-7] aiz}- # 7 j ^ tfl^ ^ 5 ^ ;g 130, 160, 190, 220, 

250)4 -n 7>^1^^ ^-71 ^-sl ^zWb ^ ^°X4- #71 XI l XI *1 
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*H5 ^^^(130, 160, 190, 220, 250)4 _n -Sd^l* 7}^]^ -#7] *fl2 *fl5 

yfls^ ^^-(410, 420, 430, 440)* ^4*Rr &q ^°-3* Af-g-^-o.^ ^ 

*m *r ^7} vfl^l ^]5 wfleH ^-#^"(410, 420, 430, 440)£r ^ 7} 

<153> J£ 7i* tr 2n vfl^l 2pofl^i^ -g-^tt <#7] SLS. 

ufol^jE. #7fl^-(272) ^ *fll ifl^(270)^ SS4^# 4^ *fl2 ^.5l^(280)-i: 

^^^rtf. #7l ^12 J±iL^-(280H Stl^ SS. cfo]o_c # 7 l]^f(272) 

i4H ^^(290)* ^-f^AS i^£r ^^^-(290)31 ^ 

^ ^(300)* ^^*>ul, #7] ^ ^ El (300) ^Hl ^(310)«- ^tb^-. 

<154> ^A]c^l 6 

<155> ^A]ofl Qd)} fffs Ol L|E]-lflH cf^^olcf . 

<156> c 6 s %V S ^ ( a. ^Al^oll ttj-a. Ol X] ^A}^ Zj-Z}-o] ^e) tiflA-| ^^O.^., 

^ ^j(140)3 ^ £ 7i^ofl Hflsl^ol $^£|<H ol^l ^1^5^ ^2 afl 

5 «11^|t>) ^-(410, 420, 430, 440)^<>ll H*Hd s^9j°J wfl^ 5^oi (170 ) ^ ^ i tfl^ 

*113 «fl ^1(200, 230, 260)£] ^^^> afleM ^oH^(411, 421, 431, 441)0] 

<H 51* ^l^JI^ 5^1^^ olnl^l ^7>Sf -g-^t}. ir|-EH f ^<y*V -f-7fl 
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<157> ^AHl 5 Oll S.X\^r 0}U}7] i7}fi] HflA] ^ofl^iz. ^>«-Ol] ^B] Hfl^Ol OljL, 

o] ^O.S <?1*M ^^>7fl 14^1 , ^A|^Ai^ ^-ol, tiflEH 

<158> ^Al^ofl 4= olnj^l ^j-^ ^ ^X\6)} 6 <HH, *fll «flHH ^ ^ 

(400)^1 ^^V^l, ^12 *ll5 tifl el^BV(410, 420, 430, 440)* ^, # 

7l ^2 xfl^l ^15 wfleH^UlO, 420, 430, 440)# °lfHd ^ 
<*L afll H3]*](162)^ afll wflelo] i^M^^n), a o v 7 ] yjo1:g.(i9 8 ) ^ 

^12 B31*l(196)£] *112 wlle)^ ^H^^l), ^7] ^ 2 w)o^ ^ ^3 h 

^ta^ofl *H3 a^o] ^*)1°H^(431), #71 >H13 «H-S- ^ *fl4 
ofl ^4 yfl^ ^slH^n}-(441)-8: ^*Rr ^-1- 3 ^*3*Rr 3* ^151^>J1 -*JaH 6 

^3. ^t5}t}. ol ^1 t-H*(164), t-H*(195), ^13 3 

*1* ^ ^-^Hl^r 1=1*1 wfl^^ ^lol^t^SAl oj-^)ol ^^tf. ^7) t^l afl 
SH ^H^eVo. ^1 ^4 cH 5H^11;(172, 202, 232, 262)1- ^]7]^r nfl , "tHl 

^ ^-f^l ^ ££ tHJ^(no)o] £fi S-^1 xl^-o] ojo. ^ ° 

<159> M. ^MMH^T, ^gj Wlo> ^BM^ ^ yfl^AVolofl tifl =^ 

7^J-^ Aj-^^. <^^^. - o^cf. 
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<160> ^a]c^] 7 

<161> £ 9^ *}X\6\] 7 6\] 4^. o]Dl^] l4E}-vflir ^^l^K 

<162> ^ ^}<*\)°\] OHE- °M*1 I£ -2-^(110)^1 WU}« 0 V*1 nl- o. 

^*H1 l°fl £Al*V olnj^l ^\<% %-<UZ}t±. ^?j*l -^*1H tfl 

<163> £ 91- ^ ^Aloflofl tcfa ojn]*] IS cfolj2.^(H0)2}- ^<f\^ 

i*Kl20)* ^, tiV£*fl 7l^(100)B] *}i£ofl tiVA]- H 0 v^nv ( 5 00 )o. ^^^-cf. 

SiON, SiC, SiCN, SiC0^# ^}-g-*H SM. ^l^Ml^r ^Hl H>H 

5^. 



<165> 8 

<166> £ lO-g; ^igoj ^oj] go11 ol^l^ ^J-g. ufBftfl^ # ^ £ o] . 

<167> ^Al^o)l ojnlxl hU} wJ-^n]-(500) ^^Hl 5E.JL ^^^^.(110)^1 

a_U]-^l sflBi^ ^ ^}^}JL^ >gA]6fl 70]] £ Al*V o]*]x] ^>Sf 3^1} . 

, *^^r -^lH tfl^H^ %V2-«.^S M-^tfl^i, Ci O]^ 

<i68> s. io# % 1 -s*> i a ( £ ^HH is cfoi^.c (110 )j2|. 

i^F(120)^- ^^tb ^, ^--£^1 71^(100)^ *H3<>fl ^Alc^l 7<HHi4 ^7}^^ tiVA]- « C V 
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^l^-(500)-i- ^*Vtf. u ^]^-(500)* IS ^-oj^cdio)^ ^ sflE-l^s]- 

^ H>4 ^ ti>A> w 0 V^) 2flH(501)^- ^^«-tf. ol^ofl^- ( ol^ioll^ lofl 



<170> ^A|(^] 9 

<171> £ 11a llg^ ^Ajafl 9 cfl rcf^. o)u]7] ^7} 9] 7$3l Uj-B)- 

^Aja^ a}aH 2 £) "J-^H ^*H1 521 SKI w o V ^m- 

* ^*>Tr ^Ojcf. nJ-SH, ^ofl 2 ^ 5°flA|<2}- -f-^ «-7flofl cfl^C^ 

tt ^^*1 M-^^L, 3 o}#o} 

<172> £ lla-& %l-S*>^, >*UH 5^ £ 7a tfl^ 7d o\)*] ^tg*V H ^ ^<2j^ w c v^ 

^•S- ^*8*H ^-71 *fli afleM ^^(410) ^-71 ^l B^*1U62) ^ *U cM 
*(164) ifl^-» Dfl^*>i^- *fl2 ^-^^-i- ^^W. o]^^ ( ^A]o]l i^ £ 2e^lAisq- ^- 

^£.5., Aj-71 *fl2 ^^^"(160)^ ^^ol 3g^^ ( Aj-7] 

*fll S^l^l(162)^^^ Aj. 7 l ^^(140)3} <£7j£j^ £xlAj EK1U70)* 

#7] afll cH^(164) vflofl^ cH ^(172)^ <8^tM=h 
<i73> s_ llbl- #S*V^, #7] 51*1^ e^-o] ^ cjnj nfl Ed ^ 3L^-e>^ ^2 ^ 

e]-(160) ^Hl, ^12 ^ SH+ y ^]^-(180)* ^^*>J1 o]o1^, XI 3 %t\ ^<a^(190)^- 
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5L 11c* ts^, 23] £ 3b°lH q-Ej-^ a o Vl 3°-5., #n £ 

^.^(170) ^Hl $1*1 *Hr #7l X|3 ^^^-(190) ^H* Jg-tf^Sl 

^JlS ^Z|*H, ^afl -*7l X]2 ^S| S^tf; ^l^(180)ol ln#£|^ XI 1 <4ti] Hlol 
*(300)# ^^*Vcf. fAlofl, a o v 7 ] x]l ^ XHeIC 172)3] ^Hl <§^S)<H 91^ 

^71 XI 3 ^<a^-(160)^ ^ ^z]-*H, ^i^<^l #7l XI 2 ^e] «H+ 

(180)°1 XI 1 <^«1 7H^Jf (302)1-* ^^tb^-. ^HHHJE 2<H)^S+ 

4^1, XI 2 ofl«l cH^(194)3] f^v*.^ x]3 ^tJ- ^c^n|o^ xll d n] Xm(190') 

-I- <8>8«:tK 

£ lid* ^S*}^, 23] £ 3e*H^ ^^tt "o^AS -§-£31 a>X1 ^-g- 

<H8*H,. #7] XI 1 oflH] ti] <X ^(300)^ tfJfL-g. ^-fi-*Rr B31*l* X1e^^}ji ; a o v 7 ] ^ 
1 eflHl 7l]^(302)# A>o]<Hl 91^ X]3 #?> ^^^-(190)* 

71^*}- SSSfl^H ^€(304)* ^^rtj-. #7l ££eflX>iB 3)^(304)* *]z]- 
EL3. ^7} XI 3 190)3] ^* ^^*>^, ^71 XI 1 WH*(300) 

A o >J f* ^-fM*Rr XI 2 H€*l(306)* ^^W. **H, ^"71 XI 1 cH Xl€(172) 
tf^-i: zfzj-^ XI 1 *4I«1 7fl^f(302Hl ^«fl XI 3 *i<2 

^3] Xll cH xm(190')£r #7l XI 2 B 31*1(306)3] ^l^o] XI 3 ^Ti^^ 

s] xl 2 cl D l X|€(190")-ir 

^"71 5L£efl^l^E 3rfl^(304)* ^H^tbcf. #7] Xll ul<X«- (300) 

5? Xll oflH] 711^(302) 7^o\] u-o>oi^ ^-71 XI 2 SH* ^1^(180)* Xl7l^H 

#7} ^-e} uflAj 21-01(170)^- 2^#*Hr Xll «H-g-(308) ^ Xll cM xm(172)3] 
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4'^* ±^*\JL ^S. g^fe ^^t *fll 7fl^(303)« ^ 

i lie* %2iis}T£ , #7l B 31*1 (306), afll uH*(308), *fll 7 fl^(303) ^ 
^13 #^>^^^-^ ^2 cH ^(190")^ =S4°M ^ofl 5^1 £ 7f°lHs>|- 

u o v ^-^S., A2 tifle^^ ^^-(420)* <g#tW. cf^] , #7l *fl2 S 31*1(306), 
*fll «M*(308) ^ *fll 7fl^(303)» nfl^^s- ^ofl ^zJ-*M ^ 

3 ^fK311)* *8#^. 

£ lift- 2^1 £ 3e°lH<2f »^<LsL #7l ^3 ^s}^ 

(311)# #71 ^13 ^^si-(190)^ S^of nfl^l sh*?-^ 7l7j)^ ^4^^ 

S_ <gp>§|-^ ( ># 7 | ^2 B 31*1(306) ^ *fll tiH#(308) v)H^ # 7 1 <5pf ^e) wfl>y e)- 
^(170)2}- <^^S1^ *fll wfl*l(310)* ^^*>JL, ^7) ^1 7 fl^H.(303)oil^ ^-7] ^3 & 

# ^12 sfl^(190")* Tl^Rr *l]2 t-H 2fl^(312)^- <g#th}, 

S. llglr ^-71 *fll wfl ^(310) ^ ^12 cM 3^(312)^ St^Vfe *fl3 % 

# ^<3^(190) ^Hl, 5L lib vfl^l lifers}- Jg-*^ ^-i-g- til^- ^*3*H, *112 
wfl^d(320) ^ ^3 2fli£(322)^- if-^Hir *\}4 ^<g^(220) ^ *fl3 ^(330) 
^ ^14 t-H 3xfl^(332)-i- i^Rr ^15 ^ ^<?ieV(250)-§- . 

v\^o\], sgX\d\] 22] 5L 3g^^S+ H o v ^-^-S #71 *fl3 ti])Ai(260) ^ *1]4 eM 

3fl€(262)# if-^Kr ^15 ^<a^(250) #ofl , Sr}-^ 4# tifl^ J±jL*}7l ^ *V 

^1 iLi D -| sfl^(270)^- ^, ^*H] 5^1 £ 7h<>lH<q- ^<H*V #^5. #7l *Hl 
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£<a^(130)°l ^^ofl nfl^l ^"71 *}zJ-^§* £S ^7fl^ 

(272)* ^*M=K 

<181> cf^-ofl, ^ AH £ 2n vfl^l 2p<^>H4 ^t!r ^^.S., rfo]^ ^g- 

7fl^(272) iLJ!^ 3^(270)5} HS-S^* n}ef- ^2 iLJL^(280)* 

-*7l ^]2 JiJieV(280)°l ^Aj£)<^ ol^- ^-7fl^-^-(272) tfi«*fl 

£- ^^^-(290)* -¥-^-^^.5. ^^W. -#7] ^S^r ^^^"(290)^1 ^°fl ^ 3£Ei 
(300)# Aj-71 z};e} ^(300) Aj-ofl u>ol 3S *ffl^(310)» £ ^aH] 

ofl ol p)xl ^lS*Vcf. 

<182> olAj- ^ ^aHI^o. ^s}^ ^.g. ^^^^^nv, £ H-^^ ^^dl 

<183> oIaj.^^ ti}sq- ^ol a ^-t^o. ^. 7l CMQS olDl ^| ^.^^ ^ 

^*}ZL, ols ol^fl t^Sl^ ^"B^ ^ ^el S^> ^)^S. 

JL, o) S3-AV tij-^nT-^ ^ o.^ o] t fl <2]JjLo] ^-ol JfL^ ^ olc^ II 

cfol^.c ^^f-o.^M], o.l3^m °)H>} ^-^^a-1 CMOS a^o] ^^o. ^ 

<184> Aj- 7 H1A^ «>^-^fV ^A] c^H- %V^H ^^^^^n> ( t£- 7 ] - a.o> 

^ ^*Rr *>7lSl Jj-^ ^^o]l 7l7flsl A>Aj- ^ ^.o^fE] 

&* 3°ltf. 
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1] 

4* 

A oM 7fl^Sl nfl^^ AV« ^ofl^ A^-7> <g^€ %<£^\ 

^7} ^ol^Hl ^71 afll A-^-l- nflUSRr 5^, W«fl*r ^71 £ 

*f|l iLJf-ofl *fl2 -2-^-7} 54^ ^H£e1; ^ 

2] 

[^^8- 3] 

^71 *Ql J^V %^3L <$7] 7fl^f Jf^ofl afl^SHr «-^ 7 > ^.S. 

€ ^12 #?i ^ 
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#7l m ^^MMl %*^5L #7l %±7\ 7fl^ ^o\) *fl #SRr ^7} SL€: 

€ ^12 y o^l ^ £H"*l-fe ^-§- f^AS. *}±r 01*1*1 ^^>. 

4] 

^3%H1 5U°H, #7l #?> ^2f^ 
#7l ^12 ^ « 0 v^l^Hl ^3 31, #7] %±7\ 7)1 ^ofl *fl#*Kr ^7} n 
(n^r 3°1#^ 7}°l^r) ^ 
#71 n*V #?i ^^MHl ^^SlJl, #71 ^7} 7^^} n^*\±r ^7> SL^Q n 
^# iM^-g: 3 i^}^ ^^-^-S ol ^xl 

5] 

^.s s>fe °1 ^1 *1 i*}. 
[^*J- 6] 

*fl5%Hl 5a°H, ^-71 ulo> ^ 5=*Hd ^oiiq. ^ ^nVo] A^olofl # 

*115%M1 5U<H>H, #71 ol^> ^ ^ SL*}^ sKl^l >S-7l ^<?! 

B]-S1 A>oHl ^-71 n ^> #?i ^^JUL #71 *]o}3.t» g £ ^ ^ojo} 
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^ o] v) 7] ±.7}. 

1^7--% 8] 

tl: *>7l ^ €-^-§- i^*Rr 3* ^ <>H*) ^7}. 

[^T 1 * 9] 

^ m 5L?A^ E^-fr Ifsfe JHJ o.S *m °1 "1 *1 i*}. 

10] 

l^tt HI 

^> H o V *l^ SE^ y oM i^}. 

[3^3- 12] 

[^T^ 13] 
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£t5fe °H*1 i7f. 

14] 

13^* 15] 
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[3^8" 16] 

*)113%M1 5fl°W, f^^ofl 3#€ i^-g: ^ ^|El2] 

^7>. 

17] 

*I|133MI ^^l, ^-71 ^liL-f ^ ^2 AJffe ^-v\\7\ ^5L^ £ 

3- ^^H, ^7) 42 ^-l-gr #7l ^1 iL-f-^ ^t-ofl a] ^ 

18] 
19] 

^113%H1 ^71 D]-ol3 S A> 7 ] ±^o_^ ^1 

20] 

#7] ^£ *fli *i<3^-; 
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^7} Al ^ "oM^MHl %^3L ^7} %±7} 7 fl^- ^-^oll *fl^Rr ^7} Si^r 

^ *)12 Q<£^; ^ 

^"71 ^]2 ^<^^oHl ^5qi ^7) %^7\ 7fl^f ^-^oll Sflt^Kr ^ 7> 

21] 

^.5. o] v] 7.) ±7}. 

22] 

^121^H1 &<H*1, ^7} tijO> ^ ^O}^ Aj-7] n *j- A^. ^cgnVo) a^o]] Aj- 

71 n*> ^<£B]-il5. ^7} yl^^ ^ 5L*i^ ^o]o) ^ # ^o] S^J.^ ^ « C V 

*l*}7l ^ ^ i^*>^ 3^ £}^r o]ul*l ^7f. 

23] 

^121^H1 ^"71 Hlo> sgjo] ^ ^ £ ^ ej-olo^ ^gjjj. Aj- 7 | n ^ *7J- ;g<£ 

s]-^ ol n] 7} ^7\. 
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24] 

^# ?2ti ^*Ur #7fl; 

^^nVAVo]! #71 *fll ^# nfl^Rr " ^ #-gr £ JI , #^ofl^r #7] 

^3 A^-cHl til^ ^12 ^7} ^#£H 91^ ^r^Eil- *§^Rr #31; 

#71 Z^Mf^-oll P>ol^5. ^1^1- ^Aj^ ^-7111- i^-*Rr ol^^ ^>c) ^ 
25] 

^124%H1 Sl^i, #71 «HH cq^ S^V^ ^#*Rr ^-^o. 

[^It 1 * 26] 

^124%H1 Sl^^i, #71 #?_V ^^*>7l *Hl # 7 | ^-^51 #^-oH tiV 

A> ^Bj- ^ aVA> tij-^1 sflE^ ^#*Rr ^741* Dl 3* ^^-5. ^ °1 

27] 

*11241H1 Si^H, ^-71 ^7_V ^<a^ ^2## ^#*H=r #7^ 
#71 7m#ofl *fll ^n^r ^#*Rr #7fl; 
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#7} xu *i<3^MHl XU ^ 3Hi> u oM^ ^*Rr #X1; 

A oM XU ^3] ^n^Hl Xf|2 ^^^--g- ^*Rr ^Xl; 

^71 Xl2 *d<£^ * X)l ^ J^* ^-71 #4i*> 7fl^Jf Jf$H *fl#*Kr 

^» Xl7i*}<X XU 7fl^-f-» «§^*Hr tfjfl; 
A o V 7] XU 7fl^-^-» X^*Rr x|l ^3 Sfl^-g- t§^*Kr ^7^1; 

#7] XI i ^ xy\x2] ^ ^ # 7 ] ^2 #?1 ^S^MHl XI 2 ^eJSH* iM^-i: 
#X1; £ 

#^X- 7fl^ Jf^X] sfl^Rr ^-3^ X]2 ^e)3K> « 0 ^m £ -*7l XI 1 ^e) c] 

c l ^H-i: XlTl^H A o V 7) #±.7.> 7fl^S ^SRr ^Xl* 3E^>^ ^ 
[^^J- 28] 

Xl27^Xl &<>H, A 0 V 7] ~# ^nj. ^^.g. cjT^l^ 

XI; "A 

#7l n*> ^^Xl ^3:2, <#7] %±x\ 7fl^-^-Xl *H *$*}$r ^-^Xl m*> 7fl^-^- 

(m£: 2 *K^)# ^*Hr ^Xl; 

^-71 7fl^ Sfl^Hr ^-^^ n*}- ^SKt « 0 M^ ^ m *> ^e) c| 
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29] 

. ^]28%H1 #7l m*V ^Z) tfv) 3fl€^r #7l m*\ 7fl^# Q$.0>}7)} nfl^*Hr 5} 

-g- o]n]*l ^7}<2l ^ . 

30] 

*fl28^°fl ^^l, # 7 1 m^}- 7fl^fvlH #7} m*} 7fl^^ ^ 3^1* 5>^=r 

#71 m^V ^P-Bl C-ln] s^G- #71 CM 5HtH*>^ #7l m^> 7fl^-# ^ 

^Tll nfl^^s- ^W^, a o > 7 ] m ^ c|nl Sfl^^ *fl7lAH a o v 7 i ;g<£nl- ^nl 3fl 

^ ^lTlS]^ f^o S s>i=. ol^^l ^7>ol yj-aj 

31] 

^128%H1 $a<H*l, #71 ^£§1: ^#*Kr #7fe 

#71 7l^;#ofl ^11 £^-g: ^#*Rr ^Tfl; 

r 1 

#71 *fll ^ol^Hl *fli ^El SK> ^l^-fr ^*Rr ^711; 

#7l ^11 1 ^-Bl Sj-AV i^l-ofl *j| 2 ^*Rr #7fl; 

#71 ^12 f^?J ^^^Hl *ll2 ^em# U-^l^-i- ^*Rr ^Tfl; 

#71 AZ ^el^-# «^oHl ^13 %<&^-& ^#*Rr ^711; ^ 

#71 %^7\ jfl^-f ^ofl Sfl^SKr ^-^.Sl *H2 ^Bl^-A> ^1^, #71 ^12 ^ 
n ^ #71 41 ^3 ^# ^^^AS *fl7i*H ^"71 #^7} 7fl^-# ^#*> 

^ ^7111- i^Hr *Rr <>H*] ^7>^1 ^1^ . 
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[3)^8- 32] 

3l31^<Hl A^H, #7] 3U %Q ^<£nV^ ^-7] a>£^ 71^4 ^^jRr 
i^-^, #7l afl2 #7l ^ <£^Rr afli ^ aflAj e^-o] o. £ 

#7) ^13 ^<S^ ^H^l #71 *fll ^ afl^ ^*Rr 3]l t>W 

33] 

3l24%Ml 5^1, #7l ^£f|- ^SRr £3l^r 

#7l 7l^oll »H ^o^nvo. fg^^ c^; 

#71 afli ^b^HI 31 1 ^S] S^V ^#*Rr £31; 

#71 fi7f 7)1 ^ofl sfltg-^ ^1 —p- 5] ^-a> #*)^ JjL^ O.^ 317^}^ ^9] 
#71 *fll ^^-fr ^#^71^ ^11 « 0 >Xl^- 5)1 ^#*Hr 

#7l 3Jl ^ Hj-^1 n|^-ofl ^j-71 ^! a^. ^o^nVj^ ^2 ^ 

#7l ^12 ^<a^HHl 312 ^el^-# iM^-i- ^#*Rr £31; 
#71 #i7> 7fl^ofl Sfl^SRr 312 ^ *f£*\<L3. 3l7]*H ^Hf^l 

#71 ^12 *i<£^ *f&^o_£_ bc^X\ 71^ ^2 ^ ^# « 0 >3 D -i V ^#*Rr 

£31; 
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#7l A)2 ^SH* nM«HH] A o V 7 ] >j]2 ^<g^4 ^*Kr 2fl3 ^ 

#7l ^i*} 7fl^Jf ^-3H Sfl#SHf -»jUfls] X13 ^<£^ £ *fl2 *J<3*M- 

^|7l*H #7l #^7> 7fl^f«- #7fl» i^Kr 3# ^^SLsL t\±r 

[4^%1 34] 

#^7.}- ^ #71 %±7,}% ^*}7] tiVi=^ ^} 7 > *V£*ll 7l^ofl # 

7] »V^n ±.7\9\ ^^Rr ^ ^tij-fr ^ ^ ^o^-fr 

#7l ^^hi-^HI afli ^ « 0 M^* ^#*H= ^1; 

#71 ^1 ^el ^l^Voll ^12 %-7\ ^cgnl-o. tg^fe 

#71 ^12 ^ #71 ^1 ^ Sj-^V WJ-^I^ -^2} O.S ^l7l*>^ *U2 

^^Hl #71 ^ ^*Hr ^3 «fl^^^l* ^#*}7l ^t!" *U H 
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